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Fig. VL. Cerato- Lejeunea mauritiana St.  a. pars caulis a ventre visa.
b, Perianthium.

' Fig. VIL Lopho- Lejeunea multilacera St.  Pars caulis c. per a ventre
visa.

Fig. VIIL.  Acro-Lejeunea parviloba St.  a. pars caulis a ventre vis.
b. Folia involuer. ¢. amph.

Fig. IX. Cerato Lejeunea Renauldii St. a. pars caulis a ventre vish
b. perianthium.

. Yig. X, Lophocolea borbonica St. a. pars caulis a ventre visa. b. per
1anthinm. ec. folium invol. d. amph. invol.

Fig. XL Lophocolea inflata St. Pars caulis a ventre visa.

Yig XIL Lophocolea longifolia St. a. pars caulis c. flore fem. b
perianthium. c. Folia invol d. Amph. invol.

_Fig-_XIII. Lophocolea rubescens St. a. pars caulis a ventre visa. b.
perianthium, e. Folia et amph. invol.

_ ¥ig. XIV.  Plagiochile Cambuena St. a. folium caulinum. b. Am:
phigastrium. _

Fig. XV. Plagiochila Rodriguezii St. Pars caulis a ventre visa.

.. BIg. XVL  Plagiochila tenaz St. a. pars caulis a ventre visa. b. per
rianthium junius. ¢ folium florale.

Fig. XVIL  Schistocheila borbonica St. a. Folium caulinum. b. 8pes
plantae ¢. per.

Fig. XVIIL Schistocheila piligera St. Folium caulinum.

Celloidin imbedding in plant histology.

A- C- EXFCLESI_IYB‘IER'I

‘CEHOi.dinl imbeddlng 1S being used quite extensively in
an}mal_ hlStOIOg}’ and offers many advantages over paraﬁqe-
It is with the view of introducing the methods into plant _h's'
tology that I write the following, for which 1 claim but litl
originality, ; |

Those who have imbedded delicate vegetable tiSSues: by

o e
mEthOdS reqllll'lng heats are well aware of the extreme car

nec : . A7 : oided b
©SSary to avoid contraction. This is entirely avoided oY

the use of cellpidin . .1 may
' ; (P teria
imbedded directly, A Lo SEET Meholic. KNES

: of
To obtain the best results a celloidin free from all trac®

r should be used. An excellent article is P45
(; : : excellen :
Sactured by the Chemische Fabrik auf Actien (E. SChenﬂg%
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more. The prepared plates, or fragments, should be trans-
parent, ot a light yellow color, very tough and elastic; if
brittle and possessing a milky opaqueness, it is of an inferior
grade and the imbedding mass will be too brittle or soft.

The fragments are enclosed in an air tight chamber; a
tour o0z. salt-mouth bottle answers well. Pour into this bottle
Just enough ether-alcohol (two parts sulphuric ether ; one part
absolute alcohol) to cover the fragments. I find that these
proportions give better results than equal parts. The solution
s easier and the hardening more rapid. The ether-alcohol
should be added until, after occasional shaking and stirring,
no fragments remain undissolved. This may take several
days. It should finally possess the consistency of a very
thick oil. The solution thus obtained may be labeled no. 4.
No. 3 is obtained by taking two volumes of no. 4 and diluting
with one volume of ether-alcohol. No. 2 by proceeding in a
like manner with no. 3. No. 1 is a mixture of 95 % alcohol
and sulphuric ether equal parts.? _

The saturation and final imbedding is accomplished thus :
The object is transferred from 05 % alcohol to solutions 1, 2,
3 4, successively, in each of which it remains from a_i_ew
hours to days, depending upon the size and permeablllt.}"-
For most tissues twenty-four hours in each will sufﬁC_E- _It
often occurs that one desires merely to hold the object 1n situ
tor cutting ; this is generally attained by passing the object
through solutions 2 and 4. !

In imbedding, the first thing necessary 1s to provide boxes.
'I:hey may be made in the following manner :* The end of a
Pine block is trimmed to the desired size, e. g., I cm. long
Oy 1.5 cm. wide. For a box of these dimensions, and 1 cm.

“€P, a piece of ordinary porous letter-paper may be cut 1n
‘¢Clangular form 3 cm. wide by 6 cm. long.

Place the center of the end of the block over the cent?r
of the Paper, the longer axes of the end of the block a_nd Pd't;
PEr parallel. The sides are now pressed against the 51des.0
the block. Then the ends in the same way, leaving four pro-
J€Clng wings at the angles of the block. Fold in the wings
4gainst the narrower sides and press the ends of the papt;l'»
"at now project above the level of the box, down over the

R T s v T
uses two solutions, one

*Sehiefferdecker ( Arch. f, Anat. u. Phys., I Abth., p. 199, 1882) ooy

Der the other mneh thinner. Objects are transferred from absolute 114- oot

th Wi then to thicker. Minot (Whitman's Embryological Methods, P- . , o ek
eSolutions: 1, Etherand aleohol equal parts. 2. Thin solution of celloidin.

' » Mikr'l p'
:T:;i ‘;:B;)f celloidin. T prefer the four solutions given by Apathy (Zeit. £, Wiss
49, 1883 )

3
Whitman’s Embryological Methods, p, 97, 1855.
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ends of the box. A thin plate of lead is placed in the bot-
tom* and the imbedding solution poured in. The object 1
taken from the same solution and, with needles wetted in
ether, placed in the desired position. Fine needles may be
passed through the box to support the object. There are
many other methods of imbedding.” I believe the method
given, however, to be the best suited for general purposes.

Hardening is accomplished by various methods’. 1 pre-
fer that given by Viallam,® of immersing in chloroform since
the operations may be carried on with much greater rapidity.
An air tight chamber should be filled with chloroform ; a very
wide-mouth bottle will answer. After it is thoroughly hard:
ened, which requires about twenty-four hours, the mass 5
removed and the paper cut from the sides.

It is now ready to fix for sectioning. Basswood ‘blocks
are trimmed to fit the clamp of the microtome. Solution 0o
3 1s poured over the block and allowed to partially harden;
pour on a little more of the same solution and press down the
E:ellojdin block, after dipping the under surface in ether,
mnto it. Place in chloroform until hardened.

_Tl}e sections are now cut. Care should be taken that the
knife is placed as obliquely as possible and constantly wette
with 70 % alcohol. An ordinary wash-bottle may be used
for this purpose, or one can easily arrange a dripping apP¥
ratus.” The sections may be removed, with a camel’s hair
brush, to a watch crystal containing an alcoholic stain. Ifm;
Aqueous stain, they are passed through the lower grades 0

; | _ - ;
?lcohol, 50 %, 30 % + 1O water_,mstamedj run back thlogﬂ

—

*Suggested by Prof. J. E. Reighard. &
78, 1

F. Blochmann (“ Ueber Ei - iss. Mikr., L P
: . inbettungsmethoden,"” Zeit, f. wiss. Mikr, v P i
?::::;S ‘;m bedding on cork. One end of a cork is surrounded by & strip of paper, which
s eh by a pin. In the cup thus formed the objeet is imbedded. A P is' Pdmad
8h a piece of lead and stuck into the bottom of the cork. The mass is nov P

few hours b ' film has

eight e : ¥y a belljar, and when a m

Firmlzl;m(,;ag alcohol is poured on. Tn 1went y-four hours the massis read
our. Roy. Mieroscopical Soe., Feb., 1890) imbeds in a glass capst

solu .
Roy.u ;imcrt:::?h?ﬂ“ by allowing the slow evaporation of the solvent. °
i - Sf.m" P. 305, _1333} covers a cork with a thick solution of Mngllo wing

+ When the object is covered it is immersed in alcohol until

g Hist. des Insectes,” Paris, 1883, quoted in Lee's VA48 2
tman’s Embryologieal Methods, p. 115.
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grades: 30 %, 50 %, 70 %,82 %, 93 % . 1f balsam mounts
are desired they are transferred to absolute alcohol, cleared®
and mounted.

I can highly recommend the use of phenol as a clearing
medium, since it clears after low ogrades of alcohol. Dr.
Bergonzini’ transfers sections from aqueous stains directly
to phenol which is followed by balsam. I have used a mix-
ture of bergamot oil and phénol equal parts with excellent
results. Creosote and oil of cloves dissolve celloidin but
clear well. The sections may be transferred to a watch crys-
tal filled with the clearing medium. After clearing they are
drranged on the slide and the balsam applied.

[f the object can be stained 7z folo, which is often the
tase, much time may be saved by the following method :
The stained object is imbedded in the usual manner, but after
hardening in chloroform, and removing the paper, the cel-
loidin block is transferred to 05 % alcohol tor twenty-four
hours then to carbolic acid. bergamot oil or glycerine in
which it becomes as transparent as glass.” The block 1s
fixed in the usual manner.

Orienting is now accomplished with the greatest ease. In
tutting, the knife is wet with the clearing medium. The
Sections may be arranged in serial order on the knife blade
until a slide full is obtained, when they are transferl'_ed, bal-
*4m applied, and mounted. By this method long series” are
bandl@d with ease. Glycerine is used only when the mount-
‘g medium is glycerine or glycerine-jelly. Since these are
used quite extensively the method may prove toib'e of _valuf:.

The blocks may be preserved for an indefinite time 1nl
alcohol, bergamot oil, carbolic acid, glycerine, etc. It 15
Often desirable to mark the blocks for future reference. The

—

h * Weigert (Zeit. 1. wiss, Mikr., p. 430, 1886) uses a mixture of three parts xle.I R3S s p:rl:
g *nol for clearing sections siaived with heematoxylin or earmine. Aniline Blimt“sl}’c.
e;?l)lnrlzed by its use, Unna (Jour. Roy. Mieroscopical Soc., p- 5}8’ 1%7:') B::tz:t ;Iagtln*-
ot (ezm-]d cart:olic acid quickly and permuanently extract all basic ar.l'ﬂl? e‘t ges.tm}'s deli-
s €1t 1, wiss. Mikr., p. 153, 1887) cautions against the use of xvlolsince ! s yoss S
“Siructures, such as karvokinetic fizures. J. Van Gieson (Am Month. Micro. ¢

495 - : |
71, 1887) claims that the only satisfactory clarifier is oil of Origanum.
*Lo Spallanzoni, p. 196, 1883.

al 10d o n 30, 1878 for
bl’l:‘l ' f ﬂlearing in mass is advised by Selenka (Zl}ﬂ'l Anz., p. 130, 1 )
en,

YH.E. Simmons (Microscope, p. 73, 18%7) gives a method of fixing a_eetlons in serial

Y are cut and arranged on the slide in the desired position.

:::0;1“ célloidin, retaining them in position, when they are run
° Slaineq, deh?dmted, cleared and mounted.
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end of the block is wet in solution no. 1. a piece of paper
vyith the desired data is stuck on and washed over with solu-
tion no. 3.

In conclusion I may say that I have tried nearly all the
methods employed in celloidin manipulation and have suc-
ceeded best with the above. which is largely a combination
or modification of methods already known.

Botanical Laboratory, Un wversity of Michigan.

The Collodion method in botany.
M. B. THOMAS.

In any original investigation in the field of histologica
botany the worker is at the outset confronted with the al
'mportant question of how to prepare the material so thatit
may be available in the best possible condition for thorough
Systematic observation and study. The old method of mak-
Ing freehand sections in careful investigations is now gone
by and the best histologists look for some substance }’{ﬁh
which to infiltrate the tissue and bring it into a condiic?
where uniform serial sections can be made. Many Sif-
stances have from time to time been offered and met with
varying success. Some of the more important ones that have
been tried are gelatin, gelatin soap, gum, paper, shellac, wa¥,

sum arabic, soap, paraffine and collodion. The last ™

S}?bStances have seemingly supplanted the others and iﬂ%egv
they seem to offer al] the advantages that can be securet =

tato proper conditi 27 i
: - on for sectioning. For proper 1B ]
has proven <1 the more delicate tissnes this in my B
Proved fatal. The method is admirably adaptec:

» for many tissues that can be held in position for B

tioning n eds o
No other wav, as 1s : ture SEEY
woody stems. Yy, the case v :

The collodion method is now Comlthem‘e
nearly all kinds of plant tissue. s




